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CHEMISTRY.—The determination of small quantities of selenium in 
ores. E. THEopore Erickson, U.S. Geological Survey. (Com- 
municated by R. C. WELLs.) 


For a number of years a mixture of three or four parts by weight of 
zine oxide and one part of sodium carbonate has been used in smelter 
laboratories to effect the decomposition of ores and concentrates, 
through sintering, in the determination of sulfur and arsenic. This 
method, which resembles the well known Eschka method for sulfur in 
coal, was devised by Clarence B. Sprague,? who also developed at the 
Midvale (Utah) plant of the U. S. Smelting and Refining Co. the 


scheme of neutralization by zinc oxide to permit the bag house filtra- 
tion of smelter fumes. 

_ While working at Midvale a number of years ago the writer per- 
formed some experiments to test the applicability of the Sprague 
method of sintering to the determination of other elements than sulfur 
and arsenic that might form water-soluble compounds, during the 
course of which the adaptability of the method to selenium was 
indicated. The selenium extracted as sodium selenate was subse- 
quently precipitated as barium selenate, or as selenium with sulfur 
dioxide in the presence of concentrated hydrochloric acid after partial 
evaporation of the solution. Further tests made recently show that 
the method is both accurate and sensitive. It is now being used to 
determine small percentages of selenium, ranging from 1 or 2 thou- 
sandths to 0.002 per cent, in zine sulfide ores, in connection with a 
study being made by C. E. Siebenthal, of the U. 8. Geological Survey. 


1 Published by permission of the Director, U. 8S. Geological Survey. Received July 
3, 1929. 

2 W. C. Esavues and C. B. Spracus. The use of sodium carbonate and zinc oxide in 
sulfur and arsenic determinations. Journ. Amer. Chem, Soc. 29: 1475. 307. 
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ANALYTICAL PROCEDURE 


Twenty-five grams of the zinc ore sample are ground in a mortar 
with 80 grams of the sintering mixture composed of three parts of zinc 
oxide and one part of sodium carbonate. A further quantity of 80 
grams of the sintering mixture is added by rolling with the ground 
portion on an oilcloth. The use of a total of 160 grams of the sintering 
mixture with 25 grams of zinc sulfide ores has been found to provide 
sufficient excess of sodium carbonate for the formation of sodium 
sulfate and other reactions that occur during the sintering treatment. 

The mixed materials are placed in a porcelain dish and heated slowly 
in a muffle to about 700°C. During the following hour the mixture is 
stirred two or three times with a spatula while the temperature is 
raised to about 750°. A glow caused by the oxidation of the sulfide 
becomes visible at about 700° and slowly spreads through the contents 
of the dish. The temperature is then finally raised to 800° for about 
half an hour. 

The mixture is cooled in the muffle to prevent the breakage of the 
dish, and then repeatedly extracted with hot water which is passed 
through a filter until about 900 cc. of filtrate is obtained. The filtrate 
is made slightly acid with hydrochloric acid and evaporated until 
there remains a mixture of salts and about 20 cc. of solution. This 
mixed residue is transferred to a mortar with the aid of 25 cc. of concen- 
trated hydrochloric acid, thoroughly ground and filtered into a 250 
ec. beaker. The insoluble salts are again ground with 20 cc. of 
concentrated hydrochloric acid, transferred to the filter and allowed to 
drain. 

The next step is to precipitate the selenium: with sulfur dioxide. 
The solution is first saturated with the gas, then allowed to stand over 
night, when it is briefly warmed and again saturated with the gas. 
For the most delicate indications of color this treatment is repeated two 
or three times during the course of about ten days. 


OBSERVATIONS 


During this treatment it was noticed that when very large samples 
were used the selenium tended to collect in any silica that might 
be present and its visibility was apparently thus increased. Some 
samples yielded sufficient silica for this purpose. However, if any 
did not, a little silica gel was added,—just enough to cover the bottom 
of the beaker. A few samples yielded rather too much silica. Another 
portion of such a sample was sintered again for a longer time over the 





sEPT. 19, 1929 WELLS: HELIUM-RICH NATURAL GAS 321 


low-temperature range, with frequent stirring, which appeared to 
reduce the soluble silica considerably. 

Occasional samples which were shown to contain tungsten yielded 
a bright yellow color with the silica gel before sulfur dioxide was added, 
probably caused by yellow tungstic oxide. This suggests the possible 
use of silica gel in collecting such compounds for colorimetric or other 
estimation. 

The smaller quantities of selenium were estimated by comparison 
with two series of blank tests with known quantities: one using 25 
grams of a zinc ore practically free from selenium and the other using 
the sintering mixture alone. One-fourth of a milligram of SeOQ, to 
25 grams of ore (0.001 per cent SeO,) imparted a distinct red to the 
silica gel. Half this quantity gave a slight perceptible color, and less 
than .0002 per cent gave an uncertain indication, reported as doubtful 
trace. Many ores showed no selenium whatever by this method. 


FUNCTION OF THE ZINC OXIDE 


The zinc oxide component of the sintering mixture, like magnesium 
oxide in the Eschka mixture, because of its infusibility, maintains a 
porosity during the sintering treatment and so assists in oxidation by 
atmospheric oxygen. Some have supposed that it also assists through 


catalytic action, and the writer is inclined to this view. Its use as a 
catalyst in some reactions is well known.’ Scintillation of the zinc 
sulfide mixtures occurs at the surface when they are heated somewhat 
below 700°, and around this temperature a glow begins. The catalytic 
action of zinc oxide may be related to a tendency to form a peroxide. 
Its change from white to yellow on heating is well known, and this 
change may have some bearing on its catalytic action. 


CHEMISTRY.—Origin of helium-rich natural gas.1 R. C. WELLs, 
U. S. Geological Survey. 


The presence of helium in natural gas, mine gas, and gases from 
springs, earth vents, and most other natural sources has puzzled many 
investigators. As helium is formed in radioactive changes its occur- 
rence in natural gas suggests the reasonably near presence of radio- 


+R. L. Brown and A. N. Gattowar. Methanol from hydrogen and carbon monoxide, 
Ind. Eng. Chem. 20: 960. 1928. 

1 Published by permission of the Director, U. 8. Geological Survey. Received July 
8, 1929. 
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active substances, but all who have studied the subject have realized 
that some special or unusual conditions must be assumed to explain 
the higher concentrations found in a relatively few localities. The 
object of the present note is to discuss the part that diffusion may play 
in concentrating helium under special conditions. 

Mourev? early pointed out that the helium content of fire damp and 
the gases of mineral springs bears no quantitative relation to known 
radioactive elements in the associated coals or mineral waters. Such 
helium, he concludes, must represent part of the earth’s store of old 
“fossil” helium. Rogers,’ considering especially the Petrolia field in 
Texas, held that the helium can most reasonably be accounted for by a 
local deposit of pitchblende, or its equivalent, and estimates that about 
120 million tons would suffice—that is, a seam 10 miles long, 10 miles 
wide, and 2 inches thick, or its equivalent. Lind‘ is inclined to follow 
the earlier theory of Cady and McFarland in holding that normally 
disseminated radio-elements can account for the helium, and that they 
very likely account for some of the associated nitrogen, set free by the 
bombarding action of alpha particles. 

A question arises at this point relating to “normally disseminated 
radio-elements.”’ What is actually measured is radon, the radium 
emanation, a gas of the helium family continuously generated from 
radium, but for geologic discussion such measurements show the very 
wide distribution of uranium. Yet particles of uranium minerals in 
ordinary rocks can seldom be recognized with the microscope, even 
when the test for radioactivity is positive. Hence their volume is 
insignificant. Bearing the last statement in mind, the reader may 
recall that Chamberlin’ found all rocks to contain measurable quan- 
tities of gas, of the order of a half to several times the volume of the 
rock, over and above any present in the pores. It is true that a large 
part of the gas was set free, as shown by his experiments, only at 
temperatures above 500°C., but if we allow for the sake of argument 
that gas to the amount of one-tenth the volume of the rock would be 
available during geologic periods for “sweeping out’’ the heliurn, simple 
calculation shows that the proportion of helium so obtained would be 
small, probably much smaller than that in the helium-rich gases. 
The “sweeping” action of the helium itself would be negligible. 


2 The rare gases of natural gas. Journ. Chem. Soc. 123: 1905, 1923. 
* *G. 8. Rogers. Helium-bearing natural gas. U. 8. Geol.:Surv. Prof. Paper 121. 
1921. 

* Proc. Nat. Acad. Sci.11: 772. 1925. 

5 Carnegie Inst. Washington Publ. 106. 
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From these considerations it seems more reasonable to postulate 
deposits of uranium and thorium ores as the source of the helium, if 
no new feature is added to the theory, but the existence of such 
deposits is pure assumption. On the other hand, a theory that will 
explain the concentration of helium in gases containing very small 
quantities of it leaves little to be desired. 

The incentive to regard diffusion as an important factor in such 
concentration came from the work of Williams and Ferguson‘ and 
others who have shown that silica and glass become remarkably 
permeable to helium at moderately high temperatures. Strange to 
say, helium diffuses through silica and glass even faster than hydrogen, 
the molecular weight of which is half that of helium. 

According to Williams and Ferguson the permeability of silica 
glass to helium becomes appreciable at 180°C., and that to hydrogen 
at 300°. At 500° the permeability to helium is over 20 times that to 
hydrogen. 

We may suppose, then, that when deeply buried rocks become 
heated, as they evidently have been during certain geologic epochs in 
some localities, helium would have a particular and special tendency to 
escape at one stage of the heating, say 200°, and if then collected and 
trapped by overlying impermeable barriers in a cooler environment 
would constitute a helium-rich gas. 

A considerable rise of temperature would set free most of the helium 
of uraniferous minerals but might also produce igneous activity and 
possibly result in a nearly complete loss of the gas in steam and lava, 
whereas a moderate rise would merely make the minerals and rocks 
permeable to the helium. Hence the largest concentrations of helium 
need not be expected in areas of marked igneous activity, and Rogers 
has pointed out that the Petrolia field seemed to agree with this view. 
According to recent information, on the other hand, the Amarillo 
fold, in which the helium content is higher than that at Petrolia, lies 
immediately over an old buried granite ridge.’ 

The rate of diffusion of helium through silica glass at 500°C. found 
by Williams and Ferguson is 0.0056 cc. per hour per square centimeter 
per millimeter of thickness, from atmospheric pressure to a vacuum. 
The corresponding rate for hydrogen is 0.0002 cc. Nitrogen and 
oxygen have much smaller rates. 

This suggested possible application of diffusion through silica leads 


6 Journ. Amer. Chem. Soc. 44: 2160. 1922. 
7 RUEDEMANN and Ougs. Bull. Amer. Assoc. Petroleum Geol. 13: 799. 1929. 
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to what is obviously of even more probable applicability—diffusion in 
the pores of rocks. It is well known that gases pass through small 
openings at rates inversely proportional to the square root of their 
density (Graham). What does not seem to be generally recalled, 
however, is that little or no separation of mixtures is obtained in this 
process unless the openings are below a certain size. Thus, in experi- 
ments to separate hydrogen and carbon dioxide the writer obtained no 
success with a diaphragm of plaster of Paris, but measurable separation 
was obtained with ball clay. 





















































Figure 1. 


The apparatus is shown in Figure 1. A is a gas pipette containing a 
known mixture of gases. P is a cylindrical plug of ball clay or other 
material cut to just rest between two large glass tubes. This plug is 
joined to the tubes by, and itself coated with, sealing wax. Over the 
sealing wax were painted a few coats of celluloid dissolved in acetone, 
which makes an air-tight covering. C is another gas pipette to receive 
part of the products of diffusion for analysis. B, and B, indicate baro- 
metric columns, the rate of diffusion being measured by the fall of 
mercury in B, observed with a stop watch. 
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The plug of ball clay was 3.1 cm. long and had a cross section of 8.6 
sq. em. After the whole apparatus except A was evacuated to a 
pressure of 3 mm. with all stopcocks except 2 and 10 open, the volume 
to the right of the plug, including C, was noted. Stopcocks 3, 5, and 
8 were now closed. When stopcock 2 was opened some of the gas soon 
began to diffuse through the plug, and the mercury in column B, 
began to fall. The experiment was ended when desired by closing 
stopcock 9, thus retaining a fraction of the diffused gas in C for 
analysis. 


TABLE 1.—Dirrvusion or A Mixture ConTaINninG 33 Per Cent or HypROGEN AND 66 
Per Cent oF Carson Dioxin at 28°C, (EXPERIMENT 25) 
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TABLE 2.—Rare or Dirrusion or SInGLE Gases THROUGH A 1-CENTIMETER CUBE OF 
Baut Cray at 27°C., 1n Cusic CenTIMETERS PER MINUTE 





k (Observed) | Theory, va X 1.60 
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Table i gives the results of a preliminary experiment. 

In the equation for k (Table 1), L stands for length of the plug, A its 
cross section, and 7' the time, so that k is the volume of gas in cubic 
centimeters at a pressure of 76 cm. that will diffuse through a 1-centi- 
meter cube of clay in 1 minute when the pressure gradient is i atmos- 
phere per centimeter. 

In this experiment, which was stopped after 8 minutes, when 33 per 
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cent of the mixture had diffused, the resulting gas was found to be 53 
per cent hydrogen, whereas the original mixture before diffusion was 
33 per cent hydrogen. Corresponding figures found for k for several 
single gases at 27°C. are shown in Table 2, and also the theoretical 
rates calculated from that found for carbon dioxide, taking the rate as 
inversely proportional to the square root of the molecular weight, M. 

The results with different mixtures of hydrogen and carbon dioxide 
are shown in Table 3. 


TABLE 3.—CuHANGES IN CONCENTRATION IN MIXTURES OF HypROGEN AND CARBON 
DroxipE Errecrep BY DIFFUSION THROUGH BALL CLAY 
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These results are conclusive and striking. In every mixture of 
hydrogen and carbon dioxide tried the first fraction that diffused 
through the ball clay was richer in hydrogen than the original mixture. 
Also, the rate of diffusion increases with the proportion of hydrogen, in 
a way that gives a fairly regular curve when plotted. By collecting 
enough gas at each stage one could apparently pass, in only seven 
stages, from 2.6 per cent to over 90 per cent of hydrogen. 

Mixtures of helium and nitrogen have not yet been studied, on 
account of an insufficient supply of helium and analytical complica- 
tions, but it seems reasonable to expect that helium will behave like 
hydrogen and that the process of diffusion is therefore worthy of 
consideration as a natural means of concentrating helium. It is 
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obvious that if the mixtures on the two sides of the plug were left a long 
time they would eventually come to the same composition. Therefore 
in applying the principle of separation by diffusion to natural condi- 
tions it is necessary to assume an irreversible flow of gas, such as one 
that might be caused by some sudden relief of pressure, and that during 
the course of such a flow the pores gradually become sealed up again so 
that re-mixing of the gases thus separated is impossible. The localiza- 
tion of gas and oil pools in lenticular sands shows that remarkable 
differences in pressure and composition are thus preserved for long 
periods. 

The results given above have suggested several further subjects for 
study which will be taken up as fast as possible. Among these are 
(1) The behavior of other fine-pored materials, such as shale, slate, 
and sandstone; (2) the effect of the thickness of the plug; (3) measure- 
ments of other gases, including helium and certain light hydrocarbons; 
(4) adaptation to commercial separations; (5) possible application in 
the separation of isotopes. 

Several papers have been published on the theory of separating gases 
by diffusion,* but the question whether the composition of the porous 
material modifies the process by adsorption or otherwise seems to have 
been studied in only one experiment, in which a copper ferrocyanide 
membrane was used, as described by Lorenz and Magnus. 

Summary.—Measurements of the separation of hydrogen from 
carbon dioxide obtained by fractional diffusion through ball clay were 
made to illustrate a process by means of which natural gas may become 
enriched in helium in the earth. The bearing of this theory on other 
theories of the origin of such gas is discussed. The rate of diffusion of 
several other gases through ball clay was also measured and several 
problems are mentioned for further study. 


BOTANY.—New Piperaceae from Central America and Mexico. 
Wuu1amM TRELEASE, University of Illinois. (Communicated by 
Paut C. STANDLEY.) 


On the following pages there are described new species and varieties 
of the genera Piper and Peperomia, recognized in collections sub- 
mitted for study by the Field Museum of Natural History. Most of 
the plants named as new were obtained on the north coast and in the 


8 MULLIKEN and Harxms. Journ. Amer. Chem. Soc. 44: 37. 1922. Lorenz and 
Maenvs. Zeit. anorg. allgem. Chem. 136: 97. 1924. 
1 Received July 26, 1929. 





328 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 19, No. 15 


interior of Honduras by Paul C. Standley during the winter of 1927-28. 
The large number of new forms found in the collection need not occa- 
sion surprise if it be remembered that almost no botanical exploration 
had been conducted previously in Honduras. 


Peperomia granulosa Trelease, sp. nov. 


A repent-pendulous, glabrous, moderately large, arboricolous herb; leaves 
alternate, lanceolate, acuminate, acute-based, 2.5 x 6 or the lower 3.5 X 8 
cm., pinnately veined, opaque, granular especially beneath; petiole 7-10 or 
15 mm. long; spikes terminal, as yet 1 X 35 mm., the stalk 3 cm. long, bibrac- 
teate in the middle; bracts round-peltate. 

Honpvuras: Lancetilla Valley near Tela, Dept. Atlintida, altitude about 
100 m., January 11, 1928, Paul C. Standley 54360 (Herb. Field Mus. No. 
583, 593, type). Also No. 56566 from the same locality. 


Leaves pale green, fleshy; spikes green or pale green. 


Peperomia staminea Trelease, sp. nov. 


A somewhat cespitose, moderate-sized herb, glabrous except for the puberu- 
lent petioles, peduncles, and nodes; stem rather slender (2 mm. thick), 
drying sulcate-angular; leaves 2-4 at a node, elliptic, obtusely somewhat 
contracted, acute-based, 1-1.5 X 2-2.5 em., drying green-papery, 3-nerved 
beneath; petiole 2-3 mm. long; spikes terminal, 2 x 30 mm., closely flowered; 
peduncle long (3.5 em.); bracts round-peltate; stamens oblong. 

Honpuras: On tree in wet forest, Lancetilla Valley near Tela, Dept. 
Atlantida, altitude about 100 m., January 16, 1928, Paul C. Standley 54614 
(Herb. Field Mus. No. 583,590, type). 

Leaves very thick; spikes bright green; stems reddish. 


Piper achoteanum Trelease, sp. nov. 


A nodose shrub 2-3 m. tall; flowering internodes short and stout, crisp- 
pubescent or hirsute, closely pale-granular when denuded; leaves broadly 
lanceolate, acute, somewhat unequally cordulate, 4.5-5 x 11 cm., pinnately 
nerved from below the middle, the nerves about 5 + 6, transiently short- 
pubescent above, becoming granular and lepidote-roughened, hispid beneath 
with subappressed-hirsute nerves; petiole about 5 mm. long, glabrescent; 
spikes opposite the leaves, 3-4 X 55 mm., pointed; peduncle 8 mm. long, 
ascending-hirtellous; bracts round-subpeltate, rusty, ciliolate; flowers sessile, 
perfect. 

Honpvuras: In wet thicket in pine forest, El Achote near Siguatepeque, 
Dept. Comayagua, alt. 1,500 m., February 18, 1928, Paul C. Standley 56125 
(Herb. Field Mus. No. 581,879, type). 


Piper aeruginosibaccum Trelease, sp. nov. 


A shrub 2 m. tall, nodose; flowering internodes rather thick and short, 
crisp-hirsute-subvillous with white hairs but glabrescent except below the 
petioles; leaves elliptic, short-acuminate, slightly inequilaterally more or less 
cordulate, rather large (6-7 < 14-16 cm.), submultiple-nerved from below the 
upper third, the nerves about 5 <X 2 with the lowest approximate, glossy 
green, paler and glandular-granular beneath with the prominent pale nerves 
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and cross-veins spreading-hirsute; petiole 5 + 2 mm. long, hirsute; spikes 
opposite the leaves, 4 X 70 mm., mucronate, rusty; peduncle 5 mm. long, 
glabrous; bracts subtriangular-subpeltate; flowers sessile, perfect; berries 
rather large, subglobose with sunken apex, rusty-puberulent; stigmas 2-3, 
sessile. 

Honpuras: Moist thicket, near La Ceiba, Dept. Atlantida, at sea level, 
March 11, 1928, Paul C. Standley 56735 (Herb. Field Mus. No. 581,616, 
type). 

Spikes pale green; leaves lustrous on the upper surface. 


Piper alveolatifolium Trelease, sp. nov. 


A shrub 3 m. tall; upper internodes rather slender but short, pale-hispid; 
leaves broadly lanceolate, gradually and obtusely attenuate, subequilaterally 
shallow-cordate or cordulate, 7.5-8.5 X 20-22 cm., pinnately nerved from the 
lower half, the nerves 4-5 X 2, somewhat bullulate, granular-scabrous above, 
paler green beneath with the very prominent nerves and veins spreading-soft- 
hairy; petiole 10-15 mm. long, hispid, winged nearly to the blade; inflorescence 
unknown. 

Honpvuras: In thicket along stream, near Siguatepeque, Dept. Comay- 
agua, alt. 1,080-1,400 m., February, 1928, Paul C. Standley 56344 (Herb. 
Field Mus. No. 581,751, type). 


PIPER ANGUSTIAE Trelease, var quiotepecanum, var. nov. 


A much-branched shrub, at most barely puberulent on the young parts; 
flowering internodes slender and short; leaves round-ovate or ovate, acute to 
somewhat acuminate, the broad base slightly cordulate, 2.5 x 3.5 o0r3.5-4 x 6 
em., drying dull dark green and firm, 5-nerved; petiole 5-10 mm. long; spikes 
opposite the leaves, 2 X 40 mm., closely flowered; peduncle slender, 5-7 mm. 
long; bracts concave-subpeltate, dorsally ciliate; berries ohlong-ovoid, con- 
tracted at apex, glabrous; stigmas 3, large, brown, and sessile. 

Mexico: Pueblo de Quiotepec, Cuicatlén, Oaxaca, alt. 500 m., H. and 
C. Conzatti and T. C. Gomez 2383 (Herb. Field Mus. No. 246,911, type). 


Piper aspericaule Trelease, sp. nov. 


A shrub 2.5 m. tall, nodose; flowering internodes drying yellowish, persist- 
ently hispid and rough; leaves lance- or ovate-subelliptic, sharp-acuminate, 
obliquely and often very inequilaterally rounded at the base, 5.5-7 xX 12-14 
em., pinnately nerved from the lower half, the nerves about 4 + 5, cadu- 
cously hairy and later granular-roughened above with hispid nerves, the 
nerves beneath ascending-hirsute; petiole about 10 mm. long, hispid-hirsute, 
not winged; spikes opposite the leaves, some 3 X 80 mm., cream-colored; 
= 5 mm. long, scabrid; bracts inconspicuous, rounded-subpeltate, 
ciliolate. 

Honpvuras: In wooded swamp near Tela, Dept. Atldntida, at sea level, 
January 27, 1928, Paul C. Standley 55125 (Herb. Field Mus. No. 583,270, 


type). 
“Cordoncillo.” Spikes cream-colored. 


Piper atlantidanum Trelease, sp. nov. 


A shrub 2 m. tall; flowering internodes moderate, soft-hairy; leaves 
obliquely subquadrate-ovate, slightly short-acuminate, cordulate with one 
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side distinctly shorter, 9 X 15-11 X 20 or 13 X 25 cm., pinnately nerved from 
the lower half, the nerves about 5 + 6, somewhat rugulose, softly crisp- 
pubescent on both sides but slightly granular above, paler beneath; petiole 
some 15 + 5 mm. long, soft-hairy, winged toward the base; spikes opposite 
the leaves, 3 X 70 mm., blunt; peduncle 5 mm. long, crisp-hirtellous; bracts 
triangular-subpeltate, ciliate; berries trigonous, truncate, brown, glabrous; 
stigmas 3, minute, sessile. 

Honpuras: In moist thicket, near La Ceiba, Dept. Atldntida, at sea level, 
March 11, 1928, Paul C. Standley 56739 (Herb. Field Mus. No. 581,620, 
type). Tela, Atlantida, at sea level, Standley 56600. Lancetilla Valley, 
near Tela, in wet thicket, Standley 54938. La Fragua, Atldntida, alt. 20 
m., Standley 55736. 


Spikes green or pale green. 


PIPER ATLANTIDANUM Trelease, var. yoroense, var. nov. 


Leaves becoming relatively narrower (10 < 22 cm.) and then not cordulate. 
Honpuras: Wet thicket near Progreso, Dept. Yoro, alt. 30 m., January 
24, 1928, Paul C. Standley 55073 (Herb. Field Mus. No. 583,981, type). 


A shrub 2 m. high; spikes pale green. 


Piper atrichopus Trelease, sp. nov. 


A bushy, nodose, quite glabrous shrub 2-3 m. tall; flowering internodes 
slender and short; leaves lanceolate, subfalcately long-attenuate, subequi- 
laterally acute-based, 3-3.5 X 12-14 cm., pinnately nerved nearly throughout, 
the nerves some 10 X 2, but with 2 or 4 from very near the base, long-ascend- 
ing, green, chartaceous, narrowly revolute; petiole 5 mm. long, not winged; 


spikes opposite the leaves, 2 X 40 mm.; peduncle 5 mm. long; bracts small, 
rounded-subpeltate; bérries globose; stigmas 3, minute, sessile. 

Honpuras: Wet forest, Lancetilla Valley near Tela, Dept. Atlantida, 
altitude 150 m., January 16, 1928, Paul C. Standley 54594 (Herb. Field Mus. 
No. 583,633, type). Also Nos. 52616, 52871, 53290, 56757, from the same 
region. 

“Cordoncillo.”” Leaves often lustrous; spikes green or pale green. 


Piper caliendriferum Trelease, sp. nov. 


A somewhat nodose shrub; flowering internodes moderately slender and 
short, sparsely crisp-pubescent, darkening; leaves lance-ovate, acuminate, 
inequilaterally rounded at base or slightly cordulate, 4 x 9-5 x 10-13 cm., 
pinnately nerved from the lower half, the nerves 5 X 2, sparsely hirtellous 
toward the base above and more abundantly on the nerves beneath; petiole 
15 + 2 mm. long, hirtellous, sheathing to the middle; spikes 5 x 60-80 mm., 
mucronate; peduncle 15 mm. long, from sparingly hirtellous to glabrescent; 
bracts subtriangular, subpeltate, large, long-ciliate; berries subglobose, 
glabrous; stigmas 3, linear, connate into a very short style. 

Mexico: Cerro de la Raya, Cuyamecalco, Oaxaca, alt. 2,800 m., H. and 
C. Conzatti and T. C. Gémez 2384 (Herb. Field Mus. No. 246,912, type). 


Piper chichankanabanum Trelease, sp. nov. 


A shrub (?), glabrous, nodose; leaves lance-oblong, acuminate, the little 
narrowed, acute base slightly inequilaterally unguiculate, 3.5 x 11-4.5 x 14 
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cm., 5- or 7-nerved, thin but becoming slightly bullate in age; petiole scarcely 
5 mm. long; inflorescence unknown. 

Mexico: Chichankanab, Yucatan, G. F. Gaumer 23699 (Herb. Field Mus. 
No. 466,121, type). 


PIPER COBANENSE Trelease, var. sarculatum, var. nov. 


A suffrutescent weed 1-1.5 m. tall; flowering internodes slender and 
elongate, crisp-pubescent; leaves broadly ovate or round-ovate, acuminate, 
rounded at base or openly cordate, 12 X 15-16 cm., 9-nerved, the nerves 
hirtellous above and crisp-hirtellous beneath; petiole ’slender, variable (24 
cm.) in length, crisp-pubescent, not winged; inflorescence unknown. 

Honpuras: In banana plantation, Quebrada Seca, Dept. Yoro, alt. 30 
m., December, 1927, Paul C. Standley 53912 (Herb. Field Mus. No. 584,243, 


type). 


Piper cordoncillo Trelease, sp. nov. 


Flowering internodes rather slender and short, sparingly crisp-pubescent; 
leaves ovate, sometimes with nearly straight sides, blunt-acuminate, some- 
times mucronulate, rounded or subtruncate at the base or abruptly deltoidly 
contracted into the petiole, moderately small (5-7 or 9 X 11-14 em.), pal- 
mately 5-nerved, pubescent beneath and sparingly on the nerves above; 
petiole short (5-10 or 15 mm.), not winged, villous; spikes opposite the leaves, 
slender and moderately long (3-4 X 90 mm.); peduncle slender, short (about 
5 mm.), hairy; rachis foveolate, glabrate; bracts subpeltate, rusty-ciliate; 
flowers sessile, perfect ; stigmas 3-4, sessile, large; berries small, conical-ovoid, 
puberulent. 


Mexico: Mayito, Tabasco, in 1889, J. Rovirosa 423 (U. S. Nat. Herb. 
No. 798,394, type). 


PIPER CORDONCILLO Trelease, var. apazoteanum, var nov. 


Leaves more regularly ovate, the larger subpalmately nerved; leaves and 
stem much more densely pubescent. 

Mexico: Apazote, Campeche, EZ. A. Goldman 475 (U. 8S. Nat. Herb. 
No. 396,837, type). 


Piper dedititium Trelease, sp. nov. 


A shrub 2.5 m. tall; flowering internodes short and moderately stout, at 
most evanescently puberulent, becoming somewhat granular; leaves lance- 
or elliptic-oblong, acuminate, inequilaterally subacute at base, 5-6 X 12-14 
cm., pinnately nerved from below the upper third, the nerves "4 x 2, rather 
glossy with the nerves velvety-puberulent beneath; petiole glabrous, about 
10 + 3 mm. long, not winged; spikes opposite the leaves, 3-4 X 80-100 
mm.; peduncle scarcely 10 mm. long, glabrous; bracts transversely subpeltate, 
ciliolate; flowers sessile, perfect; berries glabrous, brown, oblong, terete or 
slightly elongate with the rachis, concavely subtruncate; stigmas 3, small, 
sessile. 

Honpuras: Wet thicket, Quebrada Seca, Dept. Yoro, alt. 30 m., December, 
1927, Paul C. Standley 53937 (Herb. Field Mus. No. 583,916, type). 


Leaves dark green; spikes pale green. 
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Piper fallens Trelease, sp. nov. 


A shrub 2.5 m. tall, dark-villous throughout; flowering internodes rather 
slender and short; leaves elliptic or lance-elliptic, sharp-acuminate, inequi- 
laterally cordulate, 7-8 < 17-18 cm., pinnately nerved from below the middle, 
the nerves some 3 + 4; petiole about 3 + 2 mm. long; spikes opposite the 
leaves, 3 X 50 mm.; peduncle 10-15 mm. long; bracts triangular-subpeltate, 
the back white-fimbriate; berries rather large, papillate, truncate; stigmas 2, 
slender, on a short style. 

Honpuras: Wet forest, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 500 m., December 31, 1927, Paul C. Standley 53968 (Herb. Field Mus. 
No. 583,884, type). Also No. 56820, from the same region. 


Piper fraguanum Trelease, sp. nov. 


A shrub 2.5 m. tall; flowering internodes moderate, scabro-hispid becoming 
concolorously finely granular; leaves broadly elliptic, rather abruptly acumi- 
nate, nearly equilaterally rounded at base, 9-10 X 18-20 cm., pinnately 
nerved from the lower half, the nerves about 5 X 2, granular and lepidote 
above, scabrid beneath with upcurved-white-hispid nerves; petiole about 15 
mm. long, hispid; spikes opposite the leaves, as yet young and small. 

Honpuras: Wet flat forest, La Fragua, Dept. Atlantida, alt. 20 m., Febru- 
ary 7, 1928, Paul C. Standley 55730 (Herb. Field Mus. No. 581,536, type). 


Piper Gaumeri Trelease, sp. nov. 


A shrub 5 m. high, glabrous; flowering internodes moderately slender and 
short; leaves broadly elliptic, abruptly blunt-acuminate, mucronulate, 


abruptly subacute at the base, palmately 5-nerved or obscurely 7-nerved, 
small (5 X 8 cm.); petiole short (5 mm.); spikes opposite the leaves, slender 
but moderately long (3 or in fruit 4 by as much as 70 mm.); peduncle slender, 
short (10 mm.) but surpassing the petiole; bracts concave; flowers sessile, 
perfect; stigmas 3, sessile; berries distinct, small, oblong-ovoid. 

Mexico: Buena Vista Xbac, Yucatan, G. F. Gaumer 783 (U. S. Nat. 
Herb. No. 571,779, type). 


Piper hispidiseptum Trelease, sp. nov. 


A shrub 2-3 m. tall; flowering internodes moderate, scabro-hispid; leaves 
elliptic or subobovate-elliptic, more or less falcately acuminate, cordulate 
with one side shorter, 8 X 17-11 X 23 cm., pinnately nerved from the lower 
half, the nerves about 6 X 2, white-granular-scabrid and with hispid midrib 
above, the lower surface rather softly pubescent with stiffly hairy nerves; 
petiole some 15 + 5 mm. long, hispid; spikes opposite the leaves, 4 x 80 
mm.; peduncle 15 mm. long, hispid; bracts roundish-subpeltate, ciliolate. 

Honpuras: Wet thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., December 8, 1927, Paul C. Standley 52715 (Herb. Field Mus. 
No. 582,300, type). Also No. 55660 from the same locality. 


“Cordoncillo.” Spikes pale green. 


Piper imperspicuibracteum Trelease, sp. nov. 


A shrub 2-3 m. tall; flowering internodes rather slender and short, crisp- 
hirsute; leaves lanceolate, very gradually sharp-acuminate, inequilateral at 
base with the longer side rather rounded, 4-5 < 10-13 cm., pinnately nerved 
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from the lower half, the nerves about 4 + 5, granular-scabrous above, dark- 
punctulate beneath, with the nerves subappressed-hispid ; petiole about 15 + 2 
mm. long, upcurved-hirsute like the base of the midrib; spikes some 3 xX 90- 
100 mm., straight; peduncle 5 mm. long, somewhat hirtellous; bracts rounded- 
subpeltate, rather dingy-margined. 

Honpvuras: Wet thicket, near Tela, Dept. Atlantida, at sea level, January 
19, 1928, Paul C. Standley 54770 (Herb. Field Mus. No. 583,364, type). Also 
No. 56602, from the same locality. 


Leaves dark green; spikes pale green. 


Piper indignum Trelease, sp. nov. 


A compact nodose rusty-pubescent shrub 2 m. tall; flowering internodes 
rather stout and short, matted-hirsute; leaves ovate or lance-ovate, acute 
rather than acuminate, slightly inequilaterally obtuse at base, 4.5 xX 9-5.5 
xX 10.5 or 7 X 13 em., pinnately nerved from below the middle, the nerves 
5 or 6 X 2, becoming rugulose, softly appressed-pubescent above and densely 
crisp-pubescent beneath; petiole 10-15 mm. long, soft-hairy; spikes opposite 
the leaves, as yet young and very small. 

Honpuras: Moist thicket, near Siguatepeque, Dept. Comayagua, alt. 
1,100 m., February, 1928, Paul C. Standley 55990 (Herb. Field Mus. No. 
582,044, type). 


Piper lancetillanum Trelease, sp. nov. 


A shrub 2-3 m. tall; flowering internodes moderately slender and elongate, 
hirsute; leaves subelliptic, acuminate, unequally somewhat cordulate, 7 x 16- 
10 X 22 cm., pinnately nerved from the lower half, the nerves about 6 X 2, 
sparsely short-hairy above, later granular and lepidote, appressed-hirsyte 
beneath, especially on the nerves; petiole 10 or 15 + 2 or 3 mm. long, hispjd- 
hirsute; spikes opposite the leaves, some 3 X 60 mm.; peduncle 5 mm. long, 
hispid ; bracts rounded-subpeltate, ciliolate. 

Honpuras:. Moist thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., March 5, 1928, Paul C. Standley 56552 (Herb. Field Mus, No. 
581,978, type). Also No. 53231, from the same locality. 


“Cordoncillo.”” Spikes pale green. 


Piper laterifissum Trelease, sp. nov. 


A shrub 2-4.5 m. tall; flowering internodes rather stout and elongate, crisp- 
pubescent; leaves elliptic-subovate, subobtuse, cordate with lateral sinus, the 
rounded longer lobe much surpassing the petiole, 25 < 50 cm., subpinnately 
nerved below the upper fourth, the nerves 5 or 6 X 2, crisp-hairy beneath; 
petiole 4 cm. long, somewhat fleshy-warty or corky and crisp-pubescent, 
winged to the end; inflorescence unknown. 

Honpuras: Wet forest, Lancetilla Valley near Tela, Dept. Atlantida, alt. 
300 m., December 31, 1927, Paul C. Standley 53943 (Herb. Field Mus. No. 
584,143, type). Also, from the same locality, Nos. 55408, 54151, 53136. 


Piper levilimbum Trelease, sp. nov. 


A shrub 2-4 m. tall; flowering internodes rather slender and elongate, at 
most locally and evanescently slightly soft-hairy, somewhat pale-granular; 
leaves ovate, acuminate, equilaterally rounded or subtruncate at base or with 
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the base deltoid-acute or broadly cuneate, 7 X 14-14 X 17 or 12 X 20 cm., 
multiple-veined from the lower third or half, the nerves 3 (or obscurely 4) X 2, 
papery, submarginally ciliate beneath; petiole 2-5 cm. long, transiently pilose, 
winged at the base or on the more truncate-based leaves nearly to the blade; 
spikes opposite the leaves, 4 X 105 mm.; peduncle 10 mm. long, quickly 
glabrate; bracts rounded-subpeltate, ciliolate ; flowers perfect, sessile; berries 
subtriquetrously obovoid, truncate; stigmas 3, minute, sessile. 

Honpuras: Wet forest, Lancetilla Valley near Tela, Dept. Atlantida, alt. 
100 m., December 22, 1927, Paul C. Standley 53483 (Herb. Field Mus. No. 
583,185, type). Also No. 55263, from the same locality. Triunfo, near 
Tela, in wet thicket, Standley 53839. 


“Cordoncillo.” Leaves dark-green; spikes green. 


Piper micoense Trelease, sp. nov. 


A shrub (?), nodose; flowering internodes moderately stout and short, 
crisply fine-hirsute, granular when subglabrescent; leaves lanceolate or sub- 
elliptic-lanceolate, sharply attenuate, inequilaterally cordulate, 3 x 9-5 X 12 
cm., pinnately nerved from the lower half, the nerves some 5 + 6, rugose, 
silky-hirsute on both sides but becoming scabrous above from the bases of the 
fallen hairs; petiole some 5 + 3mm. long, hirsute; spikes opposite the leaves, 
3 X 80 mm.; peduncle slender, 5-8 mm. long, hirsute; bracts rounded-sub- 
peltate, ciliate; flowers sessile, perfect; berries small, subcylindric, papillate; 
stigmas 3, sessile. 

GUATEMALA: Sierra del Mico, between Los Amates and Izabal, W. A. 
Kellerman 6715 (Herb. Field Mus. No. 221,055, type). 


Piper nonconformans Trelease, sp. nov. 


A shrub 2 m. tall, nodose, of the aspect of P. lanceaefolium; flowering 
internodes short and relatively thick, densely yellow-hirsute; leaves lance- 
oblong, gradually sharp-acuminate, obtuse at base or semicordulate, 4-5 x 
14-16 cm., pinnately nerved from below the middle, the nerves about 5 X 2, 
subrugose, finely pubescent above but quickly glabrescent and very rough- 
granular, lepidote, silky beneath and granular between the salient nerves and 
cross-veins; petiole about 5 mm. long, subhirsute, not winged; spikes opposite 
the leaves, somewhat curved, pale, as yet 2 X 50 mm.; pedunclescarcely 
10 ~~? long, subhirsute; bracts roundish-subpeltate, downy-ciliate; flowers 
sessile. 

Honpvuras: In pine forest near Siguatepeque, Dept. Comayagua, alt. 
1,100 m., February 1928, Paul C. Standley 55906 (Herb. Field Mus. No. 
581,168, type). 


Piper obsessum Trelease, sp. nov. 


A shrub 2 m. high; flowering internodes slender and elongate, hispid- 
hirsute; leaves inequilaterally subovate, acuminate, the narrowed base 
rounded on the longer side, 6.5-7.5 X 13~—16 cm., pinnately nerved from the 
lower half, the nerves about 6 X 5, thin, rather glossy, transiently short- 
pubescent becoming granular-roughened, somewhat subcrisp-pubescent 
beneath with upeurved-hirsute nerves; petiole 13 + 2 mm. long, upcurved- 
hirsute; spikes opposite the leaves, 3 x 50 mm.; peduncle 8 mm. long, scabro- 
hispid; ‘bracts rounded-subpeltate, ciliolate. 
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Honpuras: Wet thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., January 22, 1928, Paul C. Standley 54925 (Herb. Field Mus. No. 


584,233, type). 
Spikes dull pale green. 


Piper onerosum Trelease, sp. nov. 


A shrub 2-3 m. tall, scarcely nodose; flowering internodes rather slender 
and moderately short, pale green, crisp-hirsute, finely papillate when glabres- 
cent; leaves lance-elliptic, sharp-acuminate, inequilaterally cordulate, 7-10 X< 
16-18 cm., pinnately nerved from the lower half, the nerves 4 or 5 X 2, 
glossy dark green above, paler and crisp-pubescent beneath with hirsute 
nerves, the lower surface finally scabrid; petiole some 5 + 2 mm. long, hirsute, 
winged at base; spikes opposite the leaves, 3-4 X 55 mm., mucronate; 
peduncle 5-7 mm. long, hirtellous; bracts lunulate-subpeltate, ciliate; flowers 
sessile, perfect; berries globose, rusty-puberulent; stigmas 3, small, sessile in a 
depression. 

Honpuras: Edge of wooded swamp near Tela, Dept. Atlintida, at sea 
level, December 27, 1927 Paul C. Standley 53696 (Herb. Field Mus. No. 
582, 949, type). Also No. 56621, from the same locality. Near Progreso, 
Dept. Yoro, in wet thicket, alt. 30 m., Standley 55022. Lancetilla Valley 
near Tela, alt. 100 m., in wet thicket, Standley 52682. 

“Cordoncillo.” Stems pale green; leaves dark green; young spikes cream- 


colored, the older ones pale green. 


Piper perspicuibracteum Trelease, sp. nov. 

A shrub 2 m. tall; flowering internodes slender and moderately elongate, 
crisp-hirsute, granular-roughened ; leaves lanceolate, gradually sharp- acumin- 
ate, inequilaterally rounded at base, 6 X 15 cm., pinnately nerved from the 
lower half with oblique cross-veins, the nerves about 4 + 5, granular-scabrous 
above and somewhat lepidote, dark-punctulate beneath with the nerves 
subappressed-hispid; petiole about 15 + 2 mm. long, upcurved-hirsute like 
the base of the midrib; spikes 3 X 120 mm., at first curved; peduncle 10 mm. 
long, granular; bracts round-subpeltate, with rather large, pale margin. 

Honpvuras: Wet thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., January 21, 1928, Paul C. Standley 54872 (Herb. Field Mus. 
No. 584,074, type). 

“Cordoncillo.” Spikes pale green. 


Piper praeterlatum Trelease, sp. nov. 


A shrub 2-3 m. tall, with the general characters of P. aeruginosibaccum, 
but the leaves lanceolate, falcately rather long-acuminate, somewhat crisp- 
pubescent beneath, and 6 X 15-8 X 20 cm. 

Honpuras: Wet forest, Lancetilla Valley, near Tela, Dept. Atlantida, 
alt. 100 m., January 11, 1928, Paul C. Standley 54337 (Herb. Field Mus. No. 
583,571, type). 

“Cordoncillo.” Spikes pale green. 


' Piper prodigum Trelease, sp. nov. 


A shrub 2 m. tall, rather nodose; flowering internodes moderate, somewhat 
hispid, finely granular when denuded; leaves lance-elliptic or becoming 
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broadly oblanceolate, sharp-acuminate, inequilaterally cordulate, 7-8 x 20 
cm., pinnately nerved from the lower half, the nerves about 5 + 6, white- 
granular becoming lepidote above, the nerves upcurved-hispid-hirsute 
beneath; petiole about 10+2 mm. long, hispid; spikes opposite the leaves, 
3 Pe mm.; peduncle 10 mm. long, short-hispid; bracts rounded-subpeltate, 
ciliolate. 

Honpvuras: Wet thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., January 22, 1928, Paul C. Standley 54916 (Herb. Field Mus. 
No. 583,750, type). 

“Cordoncillo.” Spikes pale green. 


Piper scabriseptum Trelease, sp. nov. 


A shrub 2-3 m. tall, somewhat zigzag; flowering internodes moderately 
short and slender, matted-scabro-hispid, obscurely granular; leaves broadly 
elliptic or subovate, acuminate, inequilaterally slightly cordulate, 8-9 X 15-17 
cm., pinnately nerved from the lower half, the nerves about 5 + 6, granular 
and lepidote with granular-roughened midrib above, the nerves beneath 
spreading hispid-hirsute; petiole 5 + 3 mm. long, hispid; spikes opposite the 
leaves, 3 X 60 mm.; peduncle 6 mm. long, short-hispid; bracts inconspicuous, 
rounded-subpeltate, ciliolate. 

Honpuras: Wet thicket, Lancetilla Valley near Tela, Dept. Atlantida, 
alt. 100 m., December 8, 1927, Paul C. Standley 52681 (Herb. Field Mus. 
No. 582,776, type). 

“Cordoncillo.””. Spikes greenish white. 


Piper speratum Trelease, sp. nov. 


A shrub 2.5 m. tall; flowering internodes rather short and slender, drying 
angular, retrosely scabro-hispid; leaves obliquely elliptic, sharp-acuminate, 
rounded at base on the fuller side, 9-10 ‘17-19 cm., pinnately nerved from 
the lower half, the nerves about 5 X 2, short-pubescent above becoming 
granular-roughened, scabrid beneath with upcurved-hispid nerves; petiole 
about 10 + 2 mm. long, hispid; spikes opposite the leaves, 3 X 90 mm.; 
one pe 5 mm. long, scabro-hispid; bracts rounded-subpeltate, white- 
ciliolate. 

Honpuras: Wooded swamp, Tela, Dept. Atléntida, at sea level, January 
27, 1928, Paul C. Standley 55184 (Herb. Field Mus. No. 583,272, type). 


Spikes dull green or cream-colored. 


Piper vexans Trelease, sp. nov. 


A shrub 2.5 m. tall, slightly nodose; flowering internodes rather slender and 
short, hirsute, becoming glabrate and finely granular; leaves lanceolate, 
falcately sharp-acuminate, inequilaterally more or less cordulate, 5-6 X 14-16 
cm., pinnately nerved from about the lower half, the nerves 4 or 5 X 2, glossy 
dark green above, crisp-pubescent and finally scabrid beneath; petiole some 
5 + 2 mm. long, staring-hirsute, winged at base; spikes opposite the leaves, 
as yet 2 X 20 mm., scarcely mucronate, on short hirtellous peduncles; bracts 
subpeltate; flowers sessile, perfect. 

Honpuras: Wet thicket near Tela, Dept. Atlantida, at sea level, January 
18, 1928, Paul C. Standley 54742 (Herb. Field Mus. No. 583,715, type). 
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Piper yoroanum Trelease, sp. nov. 


A shrub 2 m. tall; flowering internodes moderate, crisp-subhirsute, pale- 
granular when denuded; leaves elliptic-subobovate, sharp-acuminate, the 
narrowed base inequilaterally rounded, 7-9 X 15-18 cm., pinnately nerved 
from the lower half, the nerves 5 or 6 X 2, minutely scabrid becoming granular 
dnd lepidote above with hispid nerves, the nerves beneath appressed-hirsute 
and the surface scabrid; petiole 5 + 5 to 15 + 5 mm. long, hispid; spikes 
opposite the leaves, as yet 3 X 50 mm.; peduncle 5 mm. long, hispid; bracts 
rounded-subpeltate, ciliolate. 

Honpvuras: In wet thicket, Quebrada Seca, Dept. Yoro, alt. 30 m., Decem- 
ber, 1927, Paul C. Standley 53889 (Herb. Field Mus. No. 583,866, type). 

Spikes pale green. 


ZOOLOGY .—The development and generic position of Sagrina (?) tessel- 
lata H. B. Brady.1 JosppH A. CusHMAN, Sharon, Massachusetts. 


Brady described Sagrina (?) tessellata in the Challenger Report 
(Zoology 9: 585. pl. 76, f.17-19. 1884), from two or three specimens 
from Nares Harbor, Admirality Islands, 17 fathoms, and from Raine 
Island, Torres Strait, 155 fathoms. His original description reads as 
follows: 


Test cylindrical, arcuate, slightly tapering; composed of a few (four or five) 
elongate, oval or subcylindrical segments, each a good deal larger than its 


predecessor, joined end to end. Surface areolated; the areae, which are of 
elongate, hexagonal form, disposed in regular, alternating, transverse lines. 
Aperture a central rounded orifice, with or without a sessile lip. Length 
1/45th inch (0.57 mm.). 


Other records for this species are given by Howchin from the 
Tertiary of Australia (Trans. Roy. Soc. So. Australia 12: 11. pl. 1, f. 7. 
1889), by Millett from the Malay Archipelago (Journ. Roy. Micr. 
Soe. 1903: 273. pl. 5, f. 16), by Schubert from the Pliocene of the 
Bismarck Archipelago, a single 4~chambered specimen (Abhandl. k. k. 
geol. Reichs. 20 (4): 89. 1911), and by Heron-Allen and Earland 
from the Kerimba Archipelago off southeastern Africa (Trans. Zool. 
Soc. London 20: 677. pl. 51, f. 9. 1915). These authors note that 
they ‘“‘have records of it from many shallow gatherings in the Malay 
and Eastern Seas.’ 

With this species is another, evidently closely related, named by 
Brady Sagrina limbata and studied farther by Millett, who found 
that the chambers are divided into chamberlets. He notes: ‘The 
division of the chambers by transverse septa is not a character of the 
genus Sagrina, and further researches will probably render it necessary 


1 Received July 11, 1929. 
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to constitute a new genus embracing the species tessellata, limbata, and 
probably annulata.” 

In his paper in 1911, Schubert applied the name Millettia to Brady’s 
species. This name having already been used, A. Silvestri (Riv. 
Ital. Pal. 1911: 67, footnote) proposed the name Schubertia to take its 
place. 














Figures 1-5.—Schubertia tessellata (H. B. Brady). 1, 2, Possibly microspheric 
specimens. 3, Megalospheric specimen (after Brady). 4, Aperturalend. 5, Peculiarly 
tessellated surface. Magnifications: Fig. 1, x 120; 2, X 160; la, X 240; 2a, X 350; 
3, X 75; 4, 160; 5, x 160. 


Two years ago, I examined the types in the Brady Collections in 
Cambridge and London, but the specimens were apparently megalo- 
spheric, and gave no clue to the early development. Lately I have 
found a series of specimens in Philippine material from Tacloban Bay 
among which are some, possibly microspheric, which give a clue to the 
early development. Two of these early series of chambers are figured 
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here (Figures 1, 2). They are apparently a generally biserial arrange- 
ment with indications of being slightly twisted. Such a development 
would place it in close relationship with Siphogenerina (Sagrina of 
numerous authors). In the megalospheric form figured by Brady, 
Challenger, pl. 76, fig. 17 (our figure 3), the early chambers are already 
apparently divided into chamberlets. In our specimens which show 
the early biserial stage, there are several chambers in a uniserial 
group which do not seem to be divided, and this character is only taken 
on after several simple ones are formed. As far as can be made out, 
the divisions of the chambers in tessellata are incomplete, but in some 
specimens they may be complete. 

Our specimens show the apertural characters very well, and two of 
them are shown here. There is a definite neck with a spreading lip, as 
is characteristic of most species of Siphogenerina. 

From a study of this series of specimens, it would seem that Silvestri’s 
genus Schubertia may be used for S. tessellata (H. B. Brady) and S. 
limbata (H. B. Brady), but the structure of Brady’s Sagrina (?) 
annulata is still in doubt. Schubertia is probably derived from 
Siphogenerina although it may be related to Rectobolivina bifrons 
which had numerous characters similar to those of Schubertia limbata 
particularly. The genus has existed in the Indo-Pacific region at least 
since the Early Tertiary, and today is widely distributed in that area 
from the coast of Africa to the Philippines and southward to Australia. 


ZOOLOGY.—Earthworms of North America.: G. E. Gates, Judson 
College, Rangoon, Burma. (Communicated by Mary J. 
RATHBUN.) 


Earthworms have received very little attention from our zoological 
investigators. Only one American, Frank Smith, has devoted any 
considerable amount of time to these animals, and his studies have 
been largely restricted to the species which occur in Illinois and con- 
tiguous states. It is to be expected that slimy creeping things which 
lack the beautiful colors of the moths and butterflies or the bizarre 
and curious forms of beetles and molluscs will not appeal to the 
instincts of the amateur collector, but an explanation for the neglect of 
such an important class of animals by professional zoologists is more 
difficult to find. 

Several foreign zoologists have worked on American material, 
although, as a rule, they have been able to secure only small and quite 


1 Received July 22, 1929. 
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random collections. As a result of this situation any curious indi- 
vidual seeking information. on the worms of this continent will find it 
necessary, in the absence of any comprehensive treatment of the 
subject, to wade through some ninety odd papers published in five 
languages in the scientific journals of eight different countries. In 
this mass of literature are records of occurrence in North America of 
217 species of earthworms. Some few of the reports are mistaken, and 
a larger number of the generic and specific names are synonyms, but 
when these are eliminated enough remain to demonstrate that beneath 
the slimy, “repulsive,’”’ exterior is concealed a considerable variety of 
structure. 

Structural variations, although of some interest, per se, become 
more significant when it is possible to distinguish primary from second- 
ary characteristics and to arrange the various species thereby into a 
phylogenetic or evolutionary sequence. This has been done with some 
degree of success for earthworms, including many of the most charac- 
teristic genera of our own region. 

Furthermore, although the number of species recorded from the 
area under consideration may seem at first thought to be rather large, 
it is probably but a fraction of the number of interesting forms that 
yet remain to be discovered. The records of distribution indicate how 
fragmentary our present knowledge is and at the same time suggest 
many opportunities for further investigation. 

In the ensuing discussion earthworm is used to refer to any mega- 
drilous oligochaete irrespective of terrestrial or aquatic habitat and 
North America is regarded as comprising not only all of the land mass 
north of the Panama Canal but also the islands of the West Indies. 


THE ACANTHODRILINAE 


The ancestral type from which it is customary to trace many of the 
various lines of earthworm descent is known as the “Acanthodrilin 
Urform.” This has the following characteristics :— 


1. hae testes and deferent duct funnels naked in segments ten and 
eleven. 

2. The male ducts (vasa deferentia) on each side unite behind the second 
pair of funnels, pass backwards, and open to the exterior by a male pore 
on each side of segment eighteen. 

3. Glands of unknown function called prostates, paired, tubular, and with 
an unbranched central canal open to the exterior on segments seventeen 
and nineteen. 

4. Setae (solid, needle-shaped, chitinous bars embedded in epidermal sacs) 
four pairs per segment. 
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5. Nephridia (coiled tubular excretory structures) large, one pair in each 
segment. Loosely called meganephridia. 

6. A single oesophageal gizzard located anteriorly in segments five, six, or 
seven. 


Earthworms with the characteristics just enumerated are included in 
Acanthodrilus, a genus represented in our region by nine indigenous 
species. Six occur in Guatemala, one in Mexico, one in Cuba. One 
the distribution of which is either greater than the others or perhaps 
merely better known extends from Mexico to Guatemala. Elsewhere 
the genus is indigenous in South America, South Africa, Australia, 
New Zealand, and some of the Antarctic islands. 

Microscolex was derived from Acanthodrilus by the disappearance of 
the posterior pair of prostates and the dislocation forward of the male 
pores to open to the exterior, together with the ducts of the anterior 
pair of prostates, on segment seventeen. This development of the 
male organs is known as the microscolecine reduction from the genus in 
which it was first observed, but it has appeared in other families as well 
asin the Acanthodrilinae. Twospecies of Microscolex have been found 
in various places on this continent but both are peregrine, i.e., widely 
distributed either by their own or by human effort and hence not of 
any zoogeographical significance. One of these species is the remark- 
able luminescent form M. phosphoreus. 

In another genus of the family the anterior instead of the posterior 
prostates disappeared and the posterior pair of prostatic pores moved 
forward to open on segment eighteen near the apertures of the vasa 
deferentia. This genus, Diplotrema, is found today only in Queens- 
land and New Caledonia, but from it was derived a large and important 
family, the Megascolecinae. 


THE MEGASCOLECINAE 


The first genus of this family, Plutellus, arose from the Acantho- 
drilin Diplotrema by the fusion of the male pores with the prostatic 
pores on segment eighteen. This condition of the male apparatus 
remains characteristic throughout the whole family. The genus 
Plutellus was founded by Perrier in 1873 for a worm said to have been 
collected in Pennsylvania, but the species, P. heteroporus, has never 
again been found, in spite of the plea of Benham for the collection of 
further specimens. Six other American species have since been found, 
four in California, one in Guatemala, and one in Canada. This last, 
P. perrieri, from Queen Charlotte Island, has been collected but once, 
and is the only species of earthworm known to be endemic in Canadian 
territory. 
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Megascolides, the next genus in the Megascolecin line of descent, 
was derived from Plutellus by a “breaking up” of the nephridia, i.e., 
instead of one pair of “‘meganephridia” in each segment there may be 
three or four “micronephridia’”’ on each side, all of the same size, or 
one on each side larger than the others. The single American species 
of this genus was found at Pullman, Washington, and described by 
Smith in a preliminary note in 1897. Although the worm is fairly 
large, 180-190 millimeters long with a diameter of six to seven milli- 
meters, and in spite of the fact that the species was said to be very 
abundant in the region in which it was found, no further information 
has yet been made available. This may possibly be due to the fact 
that the burrows of this worm extend to a depth of over fifteen feet. 
Smith’s specimens were obtained from a road cutting. Species 
of Megascolides are found elsewhere only in India, Australia, and 
Tasmania. 

The next step in the evolution of the family was the branching of 
the central canal of the prostate. Worms with this development 
belong to the genus Notoscolex and occur in India, Australia, and New 
Zealand. From Notoscolexr was derived Megascolex by an increase in 
the number of setae, at first to six or eight pairs, and then to a much 
larger number arranged in a more or less closed ring running completely 
around each segment. Megascolex is also limited to India, Australia, 
and New Zealand. Megascolecin evolution reached its culmination in 
the very large genus Pheretima, derived from Megascolex by a still 
greater increase in the number of setae per segment and the inclosure 
of the testes and male funnels within testis sacs. The genus is 
represented in North America by more than half a dozen species all of 
which are world wanderers. The peregrine forms of the genus are 
known to have been imported in dirt around the roots of plants into 
places far from their original habitat. This doubtless explains the 
finding of P. hawayana in the greenhouses in Evanston, IIl., and P. 
heterochaeta in greenhouses in Urbana, Ill. The occurrence of the 
latter species in fields of several Gulf States apparently indicates that 
accidental importation may result in permanent colonization. 


Tue DIPLoOcARDIINAE 


A family much more characteristically American arose from the 
“Original Acanthodrilin” through the doubling of the gizzard, the 
initial genus, Diplocardia, having the Acanthodrilin arrangement of the 
male reproductive organs, lumbricin setae (four pairs per segment), 
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meganephridia, and two gizzards. This genus is remarkable for the 
variation in position of the male pores, these external male orifices 
being present typically on segment eighteen in only one species, D. koe- 
belei from Morelos, Mexico. The male pores are on segment nineteen 
in D. floridana (Monticello, Fla.), D. mississippiensis (McNeill, Miss.), 
D. michaelseni and D. udei (Raleigh, N. C.), D. longa (Pulaski County, 
Ga.), D. riparia (Ill. and Ind.), D. communis (Ill.), D. singularis 
(Ill., Ind., and Raleigh), and D. eiseni (Fla., and Savannah, Ga.); 
on segment twenty in D. verrucosa (Ill., and Omaha, Neb.); and on 
segment twenty-one in D. keyesi (lower California and Chillicothe, 
Texas). As is evident from the preceding list which gives complete 
records of known distribution except for those species which have been 
found in two or more localities in a single state, much remains to be 
done in the way of working out the distribution of these typically 
American forms. 

Zapotecia was derived from Diplocardia by an increase in the number 
of gizzards to three. Two species have been described, one from 
Mexico, the other from Haiti. 

Trigaster was also derived from Diplocardia but by an increase in the 
number of nephridia per segment. Two species are known, one in 
Mexico, and one with three varieties in the little island of St. Thomas. 

The culmination of the Diplocardin line of descent, so far as North 
America is concerned is Dichogaster, derived from Trigaster by the 
development of three pairs of calciferous glands in segments fifteen, 
sixteen, and seventeen. Three of the twenty-five species found in our 
region are either peregrine or of uncertain habitat, the other twenty- 
two have been obtained from Mexico (6), Costa Rica (6), Guatemala 
(2), Jamaica (4), Haiti (3), and St. Thomas (1). A portion of tropical 
Africa is characterized by the presence of a large number of species of 
endemic Dichogasters. 


THE OcNERODRILINAE 


Another line of descent from the Acanthodrilinae was initiated by 
the development of paired oesophageal sacs in segment nine. Kerria, 
the most primitive genus of the family is represented in our fauna by 
three species, two in Lower California, and one in the island of St. 
Thomas. Numerous other species are found in South America. 

Ocnerodrilus was derived from Kerria by the microscolecin reduction 
of the posterior male organs. Occasionally there are two pairs of 
prostates but when the second pair is present the prostatic glands 
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always open to the exterior on segment eighteen. O. occidentalis 
is the only representative of the genus in the United States but is 
peregrine and circummundane in the tropics. Sixteen endemic 
species are scattered through the southern portion of North America 
as follows: Mexico (7), Guatemala (7), Costa Rica (11), Cuba and 
St. Thomas (1). 

Two other genera of the family come into our region with a single 
species each, Gordiodrilus with G. dominicensis in Dominica, and 
Nematogenia with N. josephinae in Costa Rica. Endemic species of 
both genera are found in Africa. The Ocnerodrilinae gave rise, 
apparently in Africa to another family, the Eudrilinae. A single 
species, Eudrilus eugeniae, has escaped from that continent and become 
widely distributed in the tropics, occurring in our continent in Panama 
and the West Indies. 


OTHER FAMILIES 


According to Michaelsen the Acanthodrilinae evolved from the 
Phreoryctinae, a group of small freshwater worms (Microdrili- 
Limicolae). Another line of descent from the Phreoryctinae resulted 
in the development of the other families which occur in our continent. 


The initial group in-this second line of descent from the freshwater 
worms was the Glossoscolecinae which are characteristically South 
American but which come into our region with two endemic species of 
Andiodrilus in Costa Rica and two species of Pontoscolex. Other 
species of Andiodrilus are endemic in South America. Only two 
species of Pontoscolexr are known; one, P. corethrurus which has been 
collected in Mexico and several Central American countries as well as 
in various islands of the West Indies, is pretty wel! scattered around the 
world in the tropics. A second species appears to be endemic in 
Guatemala. From some portion of the Glossoscolecinae there arose 
the Microchaetinae. This group of earthworms characterizes Africa 
except for a single genus in South America, Drilocrius, which intrudes 
into Costa Rica with one species. Another development from the 
Glossoscolecinae is the family Sparganophilinae of which only two 
species are known. One of these, S. eiseni, is widely distributed in the 
area from Guatemala to Michigan, but the other, S. tamesis, has been 
found only in the Thames River near Oxford, England, to which place 
it was presumably carried by man. The family is considered to be 
purely North American. 

From the Microchaetinae by way of a very small, purely European 
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family, the Criodrilinae, Michaelsen derives the Lumbricinae, with 
endemic species in both Europe and the United States. From North 
America there have been collected 26 species of which eighteen are 
peregrine, presumably immigrants from Europe. Among this number 
are such well known forms as the nightwalker, Lumbricus terrestris, 
the dungworm, Eisenia foetida, and the very common Helodrilus 
caliginosus. Ati of the peregrine species have been collected more or 
less widely on this continent. Much less well known are the endemic 
forms. These include Eisenia lénnbergi described by Michaelsen who 
had specimens from Raleigh and Savannah, £. carolinensis founded 
by the same author for a single worm obtained from the dirt around 
the roots of a plant imported in the Botanical Gardens of Hamburg, 
Germany, from Fayetteville, N. C., and several species of Bimastus. 
There are no further records of the occurrence of Hisenia but the 
distribution of some of the Bimastus forms has been worked out more 
thoroughly. B. palustris has been collected in Pennsylvania, New 
Jersey, and in Raleigh, N. C.; B. giesleri in Savannah, Ga., Florida, 
Ohio, Illinois, Kansas, and Texas; B. zeteki in the Susquehanna River, 
N. Y., and in Douglas Lake, Mich., B. tumidus has been collected only 
in Mt. Lebanon, N. Y., B. longicinctus has been found only in Urbana, 
Ill. B. welchi was erected for a single specimen obtained in Manhattan, 
Kansas. 


ZOOGEOGRAPHICAL RELATIONSHIPS 


The occurrence of endemic species of the same genus in areas as 
widely separated as North America, Africa, India, Australia and 
New Zealand has of course attracted much attention from students of 
the earthworms. Interest in these problems has been increased by 
the demonstration that many of the purely terrestrial forms are 
limited in their movements by numerous natural barriers such as 
deserts, mountain-ranges and bodies of salt water. In the past it has 
been customary to regard the occurrence of these generically similar 
endemic species in widely separated areas as evidence for some sort of 
geographical connection between the areas concerned, in geological 
time more or less remote. Michaelsen even went so far as to maintain 
that in the Oligochaeta we have a group “which is capable of yielding 
results for paleogeography second to those of no other group in impor- 
tance and certainty.”” The geographical relationships and their 
explanations so far as our own continent is concerned may be briefly 
summarized as follows. 
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Acanthodrilus is common to South America, South Africa, Australia 
and New Zealand. This distribution is taken as evidence for a former 
connection of the areas concerned either by a continuous Antarctic 
continent or by means of bridges represented today only by islands, 
the vestigial mountain tops of ranges that have sunk with the rest of 
the bridge beneath the sea. In a northward direction Acanthodrilus 
has penetrated into Central America presumably passing over the 
contemporary bridge connecting the two Americas, the Isthmus of 
Panama. 

Plutellus and Megascolides originated in Australia or somewhere in 
the Australasian region and are supposed to have migrated into 
North America from Asia over a Behring bridge across the north 
Pacific. 

In contrast to the Megascolecin forms, Diplocardia is thought to 
have originated in Mexico where it gave rise to forms that migrated 
northwards into the United States. Stephenson has described a 
species of Diplocardia from central India which, he assumes, reached 
that locality by migrating from North America over the Behring 
bridge in an opposite direction to that taken by the Megascolecin 
forms. Derivative genera such as Dichogaster are presumed to have 
wandered southwards and westwards to what later became the islands 
of the West Indies. The occurrence of numerous indigenous Diplo- 
cardin forms in Africa is regarded as evidence for a transatlantic 
bridge connecting Africa and Central America through the region of 
the West Indies. The Ocnerodrilinae furnish additional evidence for 
this Atlantic bridge. 

Finally, the occurrence of endemic species of the Lumbricinae in 
South Europe and the United States is considered to be evidence for 
another bridge, probably in the North Atlantic region, connecting 
Europe and North America. The absence of endemic species of the 
family in the northern portions of both continents at the present time 
is explained to be the result of their extinction by glacial sheets of ice 
which covered these regions after the migration had taken place. 

Bridges as explanations of earthworm distribution raise many 
difficulties, sometimes more than they obviate. Michaelsen has 
lately tried to avoid some of these difficulties by adopting Wegener’s 
hypothesis of separation and eventual wide-apart displacement of 
continents from a single gigantic land mass. A diagram in Michael- 
sen’s paper shows the southern portion of South America (Acantho- 
drilus region) in contact with the southern portion of Africa, the 
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Diplocardia region of Central America continuous with a central 
African Dichogaster belt, and the endemic Eisenia region of the United 
States in contact with a corresponding area in southern Europe. 
According to this theory, the worms concerned migrated from one 
region to another while the land masses were still in contact, then later 
on a separation and pulling apart of the continents brought about the 
formation of the deep ocean basins between. 

More recently still Stephenson has pointed out certain indications 
tending to show that the earthworms are a relatively recent group, 
much more recent in fact than the gigantic land mass of Wegener or 
many of the bridges invoked to explain the facts of their distribution. 
In place of bridges Stephenson offers as his contributions to a solution 
of the problem transportation of cocoons in mud on the feet of birds, 
transference of adult forms in natural rafts, and polyphyletic origin of 
some of the genera concerned, i.e., the origin of a genus independently 
from different species of the same ancestral genus or even from two or 
more different genera. 

The cocoons of earthworms, however, are usually deposited, by the 
purely terrestrial forms at a depth where there is very little like!ihood of 
their becoming entangled in mud on the feet of birds, and furthermore, 
being rather slippery may be expected to offer considerable difficulties 
in the way of long distance transportation by birds. Raft transference 
of adult worms does not seem to be of much value in explaining the 
passage of worms between continents widely separated by permanently 
deep ocean basins. Finally it does not seem too much to expect at the 
present, that further study will enable the separation of mixed groups 
into genera of purely monophyletic origin, for the vast majority of our 
present species are based upon characteristics visible in dissection 
without adequate knowledge of the microscopical anatomy. Little or 
nothing at all is known of the oligochaete fauna of many large and very 
important areas and the thorough exploration of these regions together 
with detailed microscopic studies may be expected to assist materially 
in the solving of problems of the evolution and distribution of the 
earthworms. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


BIOLOGICAL SOCIETY 


733D MEETING 


The 733d meeting of the Biological Society was held in the new assembly 
hall of the Cosmos Club March 23, 1929, at 8.10 p.m., with President GoLpMAN 
in the chair and 120 persons present. The minutes of the preceding meeting 
were read and approved. 

The chairman announced that the new list of birds of the District of Colum- 
bia, by Miss M. T. Cooks, is just off the press. 

VeRNoN Batey stated that the deer situation in Pennsylvania is not yet 
cleared up. In one county 231 dead fawns of the previous year were counted 
which had died from starvation due to overstocking and consequent exhaus- 
tion of the food within the reach of young animals. 

E. P. Waker exhibited a new binder for pamphlets, consisting of a stout 
cover with flexible steel rods permitting the ready insertion or removal of the 
contents. 

The regular programme was as follow : 

Pau B. Jonnson: The pupil of the eye (illustrated)—A summary based 
on published accounts and on the author’s observations. Amphibia: verti- 
cal (= V), horizontal (= H), triangular and rhomboid—Gadow, Cambridge 
Nat. Hist. Reptiles: V and‘R (= round)—loc. cit. Fishes: (few personal 
observations). H oval pyriform pointed foward, V, R; divided pupil in 
Anableps—-Boulenger, Camb. N. Hist. Birds: observed in National Zoolo- 
gical Park; generally R; black skimmer contracted to V (A. Wetmore); so 
some parrots, a macaw. Mammals: National Zoological Park; also cita- 
tions from G. L. Johnson, Phil. Trans. Roy. Soc. v. 194 B (= GLJ). Round: 
echidna; marsupials (kangaroos H?—PBJ); edentates; chiroptera; insectivo- 
res; rodents except V and H below; tapir (H—PBJ), rhinoceros, elephant; 
Ursidae; Procyonidae except coati (H); Mustelidae; wolves, jackals, coyotes; 
large cats (see V below); Lemurinae (see V below); Simiae. Vertical lenti- 
form: viscacha (H—GLJ); foxes (see below); Hyaenidae; Viverrinae; small 
cats, but including lynxes, clouded leopard, ocelot, serval (last two R—GLJ); 
seals and sea lions (GLJ; at times, PBJ; see below); galago, potto. Vertical 
pyriform: pointed below; icticyon (ef. lycaon below). Slightly V oval (GLJ): 
spotted cavy (R—PBJ), capybara, coypu; foxes; lycaon, raccon-like dog; 
lemurs, galagos; (occasionally in African leopard—PBJ). Horizontal: vis- 
cacha (V—PBJ), marmots, a few Sciuridae (GLJ); dipodomys;most ungu- 
lates: large or small oval, or long margins straight or concave; only upper 
margin concave, contracted to slit, convex down, musk ox; margins with 
sooty granules or fringes, some equids and ruminants; interlocking processes, 
camel, llama (GLJ): protrusile appendage, hyrax (GLJ); Herpestinae, ob- 
long oval; coati, pyriform pointed laterally; Cetacea and Sirenia, oval (GLJ 
et al.). Seals and sealions: large R, night, contracted to V oval, lentiform, 
small central R, minute V and H slits; cruciform closure? (See J. Murie, 
Trans. Zool. Soc., v. 7). All mammals at night: dilatation varies; many V 
and H preserve type (small flashlight used). Study under controlled con- 
ditions urged. (Author’s abstract.) 
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E. W. Branpss: Sugar plant hunting by aeroplane in New Guinea (illus- 
_ trated).—The speaker showed a seven reel motion picture taken in the 
territories of Papua and New Guinea and Dutch New Guinea. This picture 
was taken by himself and R. K. Peck, airplane pilot, during an expedition to 
the Island of New Guinea, sponsored by the United States Department of 
Agriculture, for the purpose of collecting varieties of sugar cane resistant to 
mosaic and other diseases of the cane plant. The expedition left this country 
in April, 1928, and returned in October bringing 176 varieties of sugar cane 
collected in all three of the political divisions of the Island of New Guinea, 
from the coastal plains to the high mountains of the interior. The collection 
of varieties is now growing in quarantine at Arlington Farm and will be sent 
to the commercial cane areas of the south some time this fall for testing for 
adaptability in this country. The motion picture consisted of a pictograph 
record of travels and experiences in New Guinea where the party encountered 
tribes of head-hunting savages, cannibals and pigmies. Much of the terri- 
tory covered was unmapped and the party added considerably to the knowl- 
edge of the geography of the region, discovering many unknown lakes and 
rivers in the lake plain of western Papua. Transportation of the scientific 
party in New Guinea was almost exclusively by seaplane working out from 
base camps established on the Fly, Strickland and Sepik rivers. About 
10,000 miles was covered by this means and contacts made with tribes of 
natives not heretofore seen by white men. The large collection of ethnologi- 
cal and natural history specimens obtained has been turned over to the 
Smithsonian Institution. (Author’s abstract.) 


734TH MEETING 


The 734th meeting was held in the new assembly hall of the Cosmos Club 
April 6, 1929, at 8.10 p.m., with President GotpMaN in the chair and 75 per- 
sons present. New member elected: C. F. W. MurseBeEck. 

R. M. Lipsy announced the arrival of purple martins on March 23. 

C. W. Sriues: The zoo-parasitic diseases of non-human primates in refer- 
ence to diseases of man (illustrated).—A considerable number of parasites of 
non-human primates are congeneric with parasites of man, and ina number of 
instances the non-human primate infection is conspecific with that of man. 
For instance, Endamoeba histolytica (of amoebic dysentery), Necator ameri- 
canus (the American hookworm), and a number of other parasites are re- 
ported for both monkeys and for human beings; the higher apes have malarial 
parasites which are very similar to those of man, but their specific identity 
is not at present generally accepted; several different monkeys are known to 
be favorable hosts for yellow fever and for various species of Trypanosoma 
and Spirochaetacea which are reported for man. The question of the poten- 
tiality of menageries and museums in the spread of disease from primates to 
man represents a comparatively new subject and the administrative side of 
the question will depend entirely upon the amount of good which might be 
accomplished with a given amount of money which might be spent. Some 
phases of the subject are undoubtedly more academic than practical, but other 
phases certainly border on the practical. (Author’s abstract.) 

C. F. Swrvaue: Botanical exploration in Madagascar (illustrated).—The 
speaker, in company with Dr. Henri HumBert, Professor of Botany in the 
University of Algiers, left Marseilles June 7, 1928, for Madagascar, on a plant 
exploration expedition sponsored by the University of Algiers, the Arnold 
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Arboretum of Harvard University, and the United States Department of © 
Agriculture. This was Dr. HumBert’s third trip to Madagascar, but it was . 7 
the first time an American botanist had ever visited France’s “Great African 
Island.” The party covered a large part of Madagascar but most time 
was spent in the relatively inaccessible and little known southwest, a region 
characterized by an extensive and very peculiar native flora, in spite of the 
arid nature of the country. In particular, tree Euphorbias, some 30 or 40 
feet high, serve to make this region unique. 

The expedition traveled partly by auto, partly by boat, but in the southwest 
the filanzana, a special type of sedan chair, was employed. 

The speaker reached Washington in November with the living plant 
material, while Dr. HumBrert remained in Madagascar until February, then 
going into Tanganyika and Kenya to compare the flora there with that of 
Madagascar. 

The party collected some 3000 herbarium numbers, and a considerable 
quantity of living plant material. The real prize consisted of living specimens 
of Euphorbia intisy, a plant known to yield a rubber of very high quality, but 
one practically exterminated because of the ruthless collecting methods em- 
ployed by the natives. 

A more complete account of the trip is to appear shortly in the National 
Geographic Magazine. [appeared August 1st 1929] (Author’s abstract.) 


735TH MEETING 


The 735th meeting was held in the new assembly hall of the Cosmos Club 
April 20, 1928, at 8.10 p.m., with President Goupman in the chair and 90 
persons present. New members elected: G. G. Brecker, Raupn ELLIs, 
JR. (life member), and E. H. Taytor. 

J. M. Houtzworta: The brown and grizzly bears of Alaska (illustrated).— 
The speaker exhibited several reels of motion pictures of bears of two or more 
species, many of which were taken at very close range. They illustrated the 
fishing and other habits of the bears and their attitude towards man. In 
general they are inoffensive-—Discussed by C. H. Merriam, who commented 
on the abundance and remarkable tameness of the bears, and contrasted these 
conditions with those found by SHELDON in his work about Mt. McKinley 
where bears were very scarce and shy. 


SPECIAL MEETING 


A special meeting of the Biological Society was held May 11, 1929, at 8 
p.m., in the auditorium of the National Museum, with President GotpMaN 
in the chair and 140 persons present. The program was as follows: 

R. G. Canti, Cambridge, England: Living tissue cells grown in vitro (il- 
lustrated).—A three reel moving picture was exhibited and explained by 
Professor F. A. VARRELMAN, which showed cells of cancer and the heart of a © 
chicken in their life processes of growth, division, and locomotion, and ex- — 
hibited the amoeboid and ciliate tendencies of cells when grown by themselves — 
in culture media. 

8. F. Buake, Recording Secretary. 











